Coronary Microvascular Dysfunction, Left Ventricular Remodeling and Clinical Outcomes in Patients with Chronic Kidney Impairment.
Background: Cardiac dysfunction and cardiovascular (CV) events are prevalent among patients with chronic kidney disease (CKD) without overt obstructive coronary artery disease (CAD) but the mechanisms remain poorly understood. Coronary microvascular dysfunction (CMD) has been proposed as a link between abnormal renal function and impairment of cardiac function and CV events. We sought to investigate the relationships between CKD, CMD, cardiac dysfunction and adverse CV outcomes. Methods: Patients undergoing cardiac stress positron emission tomography (PET), echocardiogram and renal function ascertainment at Brigham and Women's Hospital were studied longitudinally. Patients free of overt coronary (summed stress score < 3 & without history of ischemic heart disease), valvular and end-organ disease were followed for adverse composite outcome of death, hospitalization for myocardial infarction or heart failure. Coronary flow reserve (CFR) was determined from PET. Echocardiograms were used to measure cardiac mechanics: diastolic (lateral and septal E/e') and systolic [global longitudinal (GLS), radial (GRS) and circumferential strain (GCS)]. Image analyses and event adjudication were blinded. The associations between estimated glomerular filtration rate (eGFR), CFR, diastolic, systolic indices and adverse CV outcomes were assessed in adjusted models and mediation analyses. Results: 352 patients (median age 65 years, 63% women and 22% black) were studied. 35% of patients had eGFR<60 ml/min/1.73 m2, median LVEF of 62% and median CFR of 1.8. eGFR and CFR were associated with diastolic and systolic indices, as well as future CV events (all p<0.05). In multivariable models, CFR but not eGFR was independently associated with cardiac mechanics and CV events. The associations between eGFR, cardiac mechanics and CV events were partly mediated via CFR. Conclusions: CMD but not eGFR was independently associated with abnormal cardiac mechanics and an increased risk of CV events. CMD may mediate the effect of CKD on abnormal cardiac function and CV events in those without overt CAD.